At a Glance

Supplementary Methods
S1. Fugacities and fugacity capacities (Mackay 2001)
The fugacity f is a measure of a SVOC (a PBDE congener, for example) escaping tendency from a particular medium; and SVOCs tend to move from medium where it has higher fugacity to medium where it has lower fugacity. Fugacity is proportional to concentration in the medium and given by
where the subscript "I" indicates the medium I, and C I is the concentration (in mol/m 3 of medium I) of a SVOC. The fugacity capacity Z I (Z-value, mol m -3 Pa -1 ) describes the potential of a medium I to retain a SVOC.
The Z-value for air is given by
where R is the gas constant (8.314 Pa m 3 mol -1 K -l ), and T is air temperature in K.
The fugacity capacity for particles is given by
where K PG is dimentionless partition coefficient of a SVOC between gas-and particle-phases at equilibrium.
S2. Gas-particle partition equations at equilibrium state
At equilibrium, the fugacities of a chemical in gas-phase (f G ) and in particle-phase (f P ) are equal,
where,
In the above equations, Z G and Z P are given by Eqs. (S2) and (S4), respectively, and C G is the concentration of the comical in gas phase (mol·m -3 of air), while C' P is concentration in particle phase (mol·m -3 of particles). Equations (S7) gives the relationship between C G and C' P at equilibrium,
The G/P partition coefficient of SVOCs has another more commonly used form, K PE , defined as
where C G and C P are concentration of SVOCs in gas-and particle-phases (both in mol·m -3 of air), respectively, at equilibrium, and TSP is the concentration of total suspended particle in air (μg m -3 ). Thus K PE has a unit of m 3 μg -1 , the reciprocal unit of TSP. Harner and Bidleman (1998) derived the following equation to calculate K PE ,
where f OM is organic matter content of the particles.
The relationship between K PG and K PE is given by
where is density of particles in the unit of kg m -3 . The relationship between C' P and C P is given by C' P (pg· m -3 of particle) = 10 9 kg· m -3  C P (pg· m -3 of air)/TSP(g· m -3 ) (S11) 4 Figure S1 : Particles are treated as a "particle film". and t TH2 (the red squares) for the 10 PBDE congeners (the right axis) are also presented in the figure. The lines of t TH1 and t TH2 also divide the temperature space (the right axis) into the same 3 domains. The PBDE congeners in Guangzhou air can be segregated into 3 groups; BDE-17, -28, and -47 as equilibrium EQ-group, BDE-66, -99, and -100 as semiequilibrium SE-group, and the others as nonequilibrium NE-group. is mainly in the NE domain; and the logK P -logK OA diagram for the NE Group, formed by the 2 blue dashed lines, is mainly in the NE and MP domains. 2002) . The values of logK OA for the 11 PBDE congeners were calculated by using Eq. (7).
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Figure S18: Sampling site Waliguan. Our air sampler was installed on the top of the building (Photo was taken by Yi-Fan Li). Table S1 : Parameters A and B for PBDEs, used to calculate logK OA (logK OA = A+B/(t+273.15)) (Harner and Shoeib, 2002) .
Supplementary Tables
PBDE Congener A B
BDE-17 -3.45 3803
